CAN YOU PROVE IT TO ME?
Review any recently published scientific journal, including Anesthesia & Analgesia, and you will often find an errata section to correct or retract misidentified, misquoted, or frankly incorrect published information. Does this represent a sudden spate of research misconduct? On awakening each morning, do authors decide to submit false data? We believe that the answer is almost universally no. Much like in the practice of clinical medicine, the publication of scientific research is fraught with the potential for system errors that lead to undesirable outcomes. Efforts in clinical medicine have begun to address medical errors by eliminating systems errors, but this approach is a nascent idea in the world of biomedical research. We applaud the editorial board of Anesthesia & Analgesia for addressing this problem by requiring the naming of an archival author for each submission. 1 As a result, if the need arises, the original research data are available to "prove it to me."
WHO SHOULD BE THE ARCHIVAL AUTHOR?
Historically, investigators in the Unites States typically consider themselves the "owners" of data generated by their own group from their own grants although investigators are, in fact, acting on behalf of their institutions. 2 One of these researchers may be a logical choice to maintain data during and after the conclusion of a research project. Because undergraduate, medical, and postgraduate students, resident physicians, fellows, and postdoctoral associates are only temporary appointments, we believe that this important responsibility best lies with an investigator of faculty rank. Often, universities may assign this duty to the "Principal Investigator" who may be defined as an ". . . investigator, scientist, or scholar with primary responsibility for the overall design and conduct of the research, and retaining or ensuring retention of Research Records and providing access to it . . ." 3 This faculty investigator may, or may not be, the corresponding author noted in a publication resulting from the research project. In naming the archival author, the investigators should consider the significant length of service required to fulfill this duty and the responsibility to quickly produce the data when necessary (perhaps years later). Furthermore, this person should understand the responsibilities of this designation and be familiar with electronic storage of data, for this will undoubtedly be the most cost-effective storage option for retaining most data.
In addition to individual responsibility, the investigators' institution(s) likely bear the main burden of responsibly to maintain research data for several reasons. First, in many cases, the institution is considered to be the actual "owner" of the data and not the investigators who maintain the data on behalf of the institution. 2 Second, for sponsored research, an award is almost always made to a grantee institution and not to an individual investigator. As a condition of grant acceptance, the institution agrees to adhere to the policies of the granting agency. In the United States, all federal grants (e.g., National Institutes of Health [NIH]) to universities require record retention policies governed by the Office of Management and Budget Circular A-110, Uniform Administrative Requirements for Grants and Agreements with Institutions of Higher Education, Hospitals, and Other Nonprofit Organizations Grantees. This policy states that grantee organization ". . . must retain financial and programmatic records, supporting documents, statistical records, and all other records that are required by the terms of a grant, or may reasonably be considered pertinent to a grant . . ." 4 We believe that this "catchall" phrasing includes the primary product of the granted project: the raw data. For grants from a foundation or industrial sources, record retention obligations may vary from federal guidelines but will likely include some statement of responsibility. Third, because many researchers are appointed to public universities, individual state regulations may compel record retention. Fourth, universities in the United States usually require that faculty assign intellectual property to the institution. The resultant patents may possess immense value. Because inventorship in the United States is currently determined to be "first to invent" (vis-à-vis "first to file" used in most other countries), original research records endure as important legal documents in the event of patent disputes. For these reasons, institutions assume greater responsibility than the investigators to retain research records and should provide resources to archive data as an indirect expense of research activity.
WHAT DATA MUST BE RETAINED?
The Office of Management and Budget states that research data are ". . . defined as the recorded factual material commonly accepted in the scientific community as necessary to validate research findings, but not any of the following: preliminary analyses, drafts of scientific papers, plans for future research, peer reviews, or communications with colleagues."* We agree with this designation and believe the data that must be retained are any original record that would be required to validate scientific work, no matter what the original form. In common parlance, these are the raw data captured at the time of experimentation or clinical investigation.
HOW LONG SHOULD THE STORED DATA BE MAINTAINED?
Retention of original documentation has been common practice in many fields for decades. It is instructive to observe how others view data retention in an attempt to craft a policy that makes sense for us.
The Food and Drug Administration requires retention of all raw data for ". . . at least 5 years following the date on which the results of the nonclinical laboratory study are submitted to the Food and Drug Administration in support of an application for a research or marketing permit." 5 NIH regulations state that "Grantees generally must retain financial and programmatic records, supporting documents, statistical records, and all other records that are required by the terms of a grant, or may reasonably be considered pertinent to a grant, for a period of 3 years from the date the annual Financial Status Report (FSR) is submitted." † Because research may result in valuable intellectual property for the institution and the investigator, it is important to note that US patents are now enforceable for 20 years after filing of the patent application. Individual states may have their own regulations. For example, the state of Florida requires that institutional research records be retained for 10 years. ‡ Federal guidelines for IRBs' research state that "The records required by this policy shall be retained for at least 3 years, and records relating to research which is conducted shall be retained for at least 3 years after completion of the research." § In industry, data are kept "forever" in digital format in at least 1 large Fortune 100 diversified medical company (personal communication, John L. Smith, PhD, Former CSO, LifeScan, Johnson & Johnson).
Given that guidelines and regulations range from 3 to at least 20 years in related disciplines, an obvious requirement is to keep the original data for the minimal period of time to meet other applicable rules. However, because these are nonharmonious to say the least, we believe that a requirement by Anesthesia & Analgesia is not unreasonable. We would propose retention of data for at least 10 years after publication, and the responsibility of this act would initially fall upon the archiving author. However, because the archiving author is legally an agent for the employer institution, the ultimate responsibility must lie with the institution. Furthermore, for whatever reason, if this person is no longer appointed in the academic department of record, it is reasonable that the academic department retain these records. Because sensitive research data must be stored to comply with Health Insurance Portability and Accountability Act regulations, policy compliance would occur most easily and efficiently if data were retained on electronic systems approved and maintained by institutional information technology groups. If data are retained by an individual investigator, we believe the archiving author, in normal circumstances of separation (e.g., transferring to another institution or retirement), must be responsible for the orderly transition of these data to a departmental or institutional storage facility. Academic institutions may want to include such language in employment contracts. Furthermore, it should be the responsibility of the archival author, working in concert with the institution, to keep records in an accessible place for the department to retrieve in case of extenuating events (e.g., the death of the investigator, misconduct investigation). Nevertheless, the ultimate responsibility of record retention should fall upon institutional units and their research compliance offices to ensure data archiving.
SPONSORED RESEARCH
Research sponsored by industry presents a conundrum for the archival author. Often, the entire database is not made available to the investigators, making it difficult for them to retrieve information. However, given the patient care implications and commercial value of these studies, it is imperative that the archival author has the ability to produce these data. Contracts regarding this type of sponsored research should specifically address the role of the archival author and their ability to retain the raw data.
TAKING DATA RETENTION TO THE NEXT LEVEL?
High-volume electronic data storage has become as ubiquitous as traditional laboratory notebooks have become obsolete. We propose that universities, research institutes, and other entities with an interest in medical research (e.g., Association of American Medical Colleges and NIH) form a consortium enabling institutions to ensure confidential, long-term, electronic data storage as a national service to the biomedical research community. The costs could be shared among institutions on a pro rata basis. Before publication of a manuscript, the original data could be electronically transmitted to this facility and referenced in harmony with the National Library of Medicine archival system. Furthermore, medical journals could compel compliance, because publication of a manuscript would hinge on data submission to this repository, similar to Just-in-Time information submission for NIH notice of award issuance. Prospective collection of data before publication would improve the quality of medical literature, ensure rapid unbiased data retrieval if needed, and could itself 
